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Bull Run Treatment Projects | Site Lighting — Intertie Facility

The purpose of this memorandum is to provide the analysis of site lighting at the Finish Water Intertie
of the City of Portland’s Water Bureau (Water Bureau) Facility Pipelines project. The analysis provides
a description of exterior lighting being proposed at this site, as well as defining the locations, showing
the light levels, and providing supplementary information.

1.1 Client Requirements - Exterior Lighting
The Water Bureau’s standards for exterior lighting used for the design and analysis is as follows:

“The Exterior lighting will be laid out to minimize any impacts to future site expansions, both above and
below grade. Exterior lights will be sharp cut-off type to minimize light trespass outside the facility site.
Exterior lighting will be designed and laid out in order to attain the LEED exterior light pollution credit
(...). Exterior roadway and area lighting will be light-emitting diode (LED) technology. At entrances to
buildings, lighting will be light-emitting diode (LED) technology.”

2.1 Proposed Luminaires

Per the Luminaire Schedule in the Schematic (30%) Design Documents and as provided in Table 2-1
below, the following luminaires are being proposed for the Intertie Facility. Data sheet/specifications
for these luminaries are provided in Attachments A & B. Type M1 in the table are scheduled to be
mounted to the side of the electrical building, whereas the Type S1 are pole mounted luminaires. The
two pole mounted lights will be 18-feet off the ground. The exterior lighting will be on switches to
allow independent operations of the building to pole lights. Commonly, only the Type M1 luminaire
would be energized in the evenings, whereas the pole mounted S1 lights would only be energized
when needed for maintenance activities occurring at night, which would be seldom.

Basis of Design (Manufacturer/Model) Lamps Voltage / Input Watts
Type M1 — Lithonia WST LED P1 30K VF MVOLT DDBXD LED 3000K 120/11

Type S1 — Lithonia D-Series Size 0 DSX0 LED P1 30K RCCO
MVOLT DDBTXD

LED 3000K 120/38

2.2 Site Layout, Design, and Calculations

The exterior lighting layout for the Intertie Facility has been designed with the rural site location,
safety, security, and lighting trespass in mind. As a part of the project, two pole mounted lights are
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included and located such that between them and the wall mounted light on the electrical building, the
minimum required footcandles, meeting llluminating Engineering Society (IES) Standards, are provided
across the site, including the area atop the vault roof, where multiple access hatches are located.
Lighting calculations, including maximum, minimum, and average footcandles for specific areas and
overall site, are included in Attachment C. In addition, a rendering of the site lighting has been
provided and included in Attachment D. Lastly, the Site Lighting Plan, consisting of the lighting layout,
luminaire schedule, and fixture type, is included in Attachment E.

As shown on the attachments, when all the lights are energized, there is no light trespass outside of
the Finish Water Intertie site boundary.
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Attachment A: M1 Exterior Wall Mounted Luminaire
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10/18/21, 6:21 PM

WST LED P1 30K VF MVOLT

OUTDOOR PHOTOMETRIC REPORT
CATALOG: WST LED P1 30K VF MVOLT

Test #:
Test Lab:
Test Date
Catalog:

Description:

Series:
Lamp:

Lamp Output:
Ballast / Driver:
Input Wattage:
Luminous Opening:

Max Cd:
Roadway

950
Fa2
B33
475
317
158
0,00
158
317
475
£33
Faz2
950

ISF 30965P5

SCALED PHOTOMETRY

5/16/2016

WST LED P1 30K VF MVOLT

WST LED, Performance package 1, 3000 K, visual
comfort forward throw, MVOLT

WST-LED

LED

Total luminaire Lumens: 1529.2, absolute photometry *

LED DRIVER

12

Rectangle (L: 7.56", W: 12")

945.3 at Horizontal: 2.5°, Vertical: 50°

Class: VERY SHORT, TYPE III
Polar Candela
180= 170° 1602 150° 1407 c
130=
4
120=
E}
110=
2
100@
- ape 1
(f SDQ D
\ o=
% 1
EO=
2
EQ=
3
a0 10® 20® 0% 40@
MW - Max Cd: 2.5°H 4
W -0°H
W -o0°H :

W20 fo
W10 fc
M fc

Distance in units of mount height (Z0Ft)

*Test based on absolute photometry where lamp lumens=lumens total.
*Cutoff Classification and efficiency cannot be properly calculated for absolute photometry.

Visual Photometric Tool 1.2.46 copyright 2021, Acuity Brands Lighting.
This Photometric report has been generated using methods recommended by the IESNA. Calculations are based on Photometric data provided
by the manufacturer, and the accuracy of this Photometric report is dependent on the accuracy of the data provided. End-user environment
and application (including, but not limited to, voltage variation and dirt accumulation) can cause actual Photometric performance to differ from
the performance calculated using the data provided by the manufacturer. This report is provided without warranty as to accuracy,
completeness, reliability or otherwise. In no event will Acuity Brands Lighting be responsible for any loss resulting from any use of this report.

| © JISF 30965P5
[L..0 VISUAL PHOTOMETRIC TOOL

https://www.visual-3d.com/tools/photometricviewer/default.aspx?id=116956

<SAcuityBrands.

VA L/rHONA LIGHTING® NS

Isoilluminance
2 1 1] 1 2 3 4

1 fc
Wos fc
0.1 fc I S0% Max Cd

--- Max Cd
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10/18/21, 6:21 PM

OUTDOOR PHOTOMETRIC REPORT
CATALOG: WST LED P1 30K VF MVOLT

Zonal Lumen Summary
Zone Lumens % Luminaire

0-30 356.7
0-40 590.8
0-60 1,186.6
60-90  342.6
70-100 109.6
90-120 0.000
0-90 1,529.2
90-180 0.000

0-180 1,529.2

Roadway Summary

23.3%
38.6%
77.6%
22.4%
7.2%
0%
100%
0%
100%

Distribution: TYPE III, VERY

SHORT

Max Cd, 90 Deg Vert: 0.000
Max Cd, 80 to <90 Deg: 72.4
Lumens % Lamp

Downward Street Side: 1,332.7 87.1%
Downward House Side:  196.6 12.9%
Downward Total: 1,529.3 100%
Upward Street Side:  0.000 0%
Upward House Side:  0.000 0%
Upward Total:  0.000 0%

Total Lumens: 1,529.3 100%

ISF 30965P5
... VISUAL PHOTOMETRIC TOOL

https://www.visual-3d.com/tools/photometricviewer/default.aspx?id=116956

WST LED P1 30K VF MVOLT

<SAcuityBrands

Lumens Per Zone

Zone
0-10

10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

Lumens % Total
479 3.1%
1241  8.1%
184.7 12.1%
234.2 15.3%
287.2 18.8%
308.6 20.2%
233.0 15.2%
99.3  6.5%
103 0.7%

LCS Table
BUG Rating
Forward Light

Low(0-30):
Medium(30-60):
High(60-80):

Very High(80-90):

Back Light

Low(0-30):
Medium(30-60):
High(60-80):

Very High(80-90):

Uplight

Low(90-100):
High(100-180):

Trapped Light:

Zone Lumens % Total
90-100 0.000 0%
100-110  0.000 0%
110-120  0.000 0%
120-130  0.000 0%
130-140  0.000 0%
140-150  0.000 0%
150-160  0.000 0%
160-170  0.000 0%
170-180  0.000 0%

BO - UO - GO
Lumens Lumens %
280.6 18.3%
743.8 48.6%
301.5 19.7%

6.8 0.4%
76.2 5%
86.2 5.6%
30.9 2%
3.4 0.2%
0.000 0%
0.000 0%
0.000 0%
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10/18/21, 6:21 PM

OUTDOOR PHOTOMETRIC REPORT
CATALOG: WST LED P1 30K VF MVOLT

WST LED P1 30K VF MVOLT

<SAcuityBrands.
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10/18/21, 6:21 PM

OUTDOOR PHOTOMETRIC REPORT

CATALOG: WST LED P1 30K VF MVOLT

Candela Table - Type C
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WST LED P1 30K VF MVOLT

<SAcuityBrands.
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Attachment B: S1 Pole Mounted Luminaire
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10/18/21, 5:57 PM

DSX0 LED P1 30K RCCO MVOLT

OUTDOOR PHOTOMETRIC REPORT
CATALOG: DSX0 LED P1 30K RCCO MVOLT

Test #:
Test Lab:

Test Date:

Catalog:

Description:

Series:

Lamp Catalog:

Lamp:

Lamp Output:
Ballast / Driver:
Input Wattage:
Luminous Opening:

Max Cd:
Roadway

4,500
3,750
2,000
2,250
1,500
750
0.00
750
1,500
2,250
3,000
3,750
4,500

ISF 34144P1

SCALED PHOTOMETRY

3/27/2017

DSX0 LED P1 30K RCCO MVOLT

DSX0 LED P1 30K RCCO MVOLT

D-Series Area Size 0

NICHIA 319A 501-00582-005 PCBA LEM-30 4000K
319A 70 CRI

LED

Total luminaire Lumens: 2668, absolute photometry *
LED Driver

38

Rectangle (L: 7.92", W: 12.96")

4,433.9 at Horizontal: 47.5°, Vertical: 72.5°

<SAcuityBrands

VA Lirrvonea LIGHTING

Class: MEDIUM, TYPE IV
Polar Candela Isoilluminance
180° 170° 160° 150°  140° c 1 0 1 2 2 4
1302
4
120°
2
1102
2
1002
300 1
S~ —
]
F0e 1 {
60% il
2
o
50 3
WAr0®  10° 20° 30°  40°
M - Max Cd: 47.5°H 4
W -0°H
M -90°H 5
M 20 fc 1 fc
W10 fc MOS fc
HS fc 0.1 fc  ES0% Max Cd
Distance in units of mount height (20ft)  --- Max Cd

*Test based on absolute photometry where lamp lumens=Ilumens total.

*Cutoff Classification and efficiency cannot be properly calculated for absolute photometry.

Visual Photometric Tool 1.2.46 copyright 2021, Acuity Brands Lighting.
This Photometric report has been generated using methods recommended by the IESNA. Calculations are based on Photometric data provided
by the manufacturer, and the accuracy of this Photometric report is dependent on the accuracy of the data provided. End-user environment
and application (including, but not limited to, voltage variation and dirt accumulation) can cause actual Photometric performance to differ from
the performance calculated using the data provided by the manufacturer. This report is provided without warranty as to accuracy,
completeness, reliability or otherwise. In no event will Acuity Brands Lighting be responsible for any loss resulting from any use of this report.

L’ | ISF 34144P1
/. VISUAL PHOTOMETRIC TOOL

https://www.visual-3d.com/tools/photometricviewer/default.aspx?id=214593
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10/18/21, 5:57 PM

DSX0 LED P1 30K RCCO MVOLT

<SAcuityBrands

OUTDOOR PHOTOMETRIC REPORT
CATALOG: DSXO0 LED P1 30K RCCO MVOLT

Zonal Lumen Summary
Zone Lumens % Luminaire

0-30 448.5 16.8%

0-40 719.5 27%

0-60  1,647.4 61.7%

60-90 1,020.6 38.3%

70-100 472.9 17.7%

90-120  0.000 0%

0-90 2,668.0 100%

90-180  0.000 0%

0-180 2,668.0 100%

Roadway Summary

Distribution: TYPE IV, MEDIUM
Max Cd, 90 Deg Vert: 0.000
Max Cd, 80 to <90 Deg: 1,950.9
Lumens % Lamp
Downward Street Side: 2,410.1 90.3%
Downward House Side:  258.3 9.7%
Downward Total: 2,668.3 100%
Upward Street Side: 0,000 0%
Upward House Side: 0,000 0%
Upward Total: 0,000 0%
Total Lumens: 2,668.3 100%

" | ISF 34144P1
{1,/ VISUAL PHOTOMETRIC TOOL

https://www.visual-3d.com/tools/photometricviewer/default.aspx?id=214593

Lumens Per Zone

Zone
0-10

10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

Lumens % Total
886 3.3%
1625 6.1%
1974 7.4%
271.0 10.2%
403.5 15.1%
5244 19.7%
547.6  20.5%
379.6 14.2%
933  3.5%

LCS Table
BUG Rating
Forward Light

Low(0-30):

Medium(30-60)

High(60-80):
Very High(80-90):

Back Light

Low(0-30):
Medium(30-60):
High(60-80):

Very High(80-90):

Uplight

Low(90-100):
High(100-180):

Trapped Light:

Zone Lumens % Total

90-100 0.000
100-110  0.000
110-120  0.000
120-130  0.000
130-140  0.000
140-150  0.000
150-160 0.000
160-170  0.000
170-180  0.000

B1-UO-G1
Lumens Lumens %

3340  12.5%
11,1028 41.3%
880.3 33%
93.0 3.5%
114.8 4.3%
9.1 3.6%
47.2 1.8%
0.2 0%
0.000 0%
0.000 0%
0.000 0%

0%
0%
0%
0%
0%
0%
0%
0%
0%

PAGE 2 OF 4
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10/18/21, 5:57 PM

OUTDOOR PHOTOMETRIC REPORT
CATALOG: DSXO0 LED P1 30K RCCO MVOLT

LCS Graph
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10/18/21, 5:57 PM

OUTDOOR PHOTOMETRIC REPORT
CATALOG: DSXO0 LED P1 30K RCCO MVOLT

Candela Table - Type C
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DSX0 LED P1 30K RCCO MVOLT

<SAcuityBrands.
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